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ABSTRACT
Based on self-determination theory, adolescents’ leisure-time (LT)  physical 
activity (PA) behaviour may depend on the extent by which they  perceive 
an environment as autonomy-supportive. The present study aimed to 
investigate whether adolescents’ perception of autonomy- supportive 
behaviour from their peers is related to adolescents’ objectively measured 
LT moderate-to-vigorous physical activity (MVPA) through perceived psy-
chological needs satisfaction and intrinsic motivation towards PA. School 
students (n=215) aged between 12 to 15 years old (age: 13.20±0.96 yrs) 
completed self-reported measures of perceived peers’ autonomy support, 
psychological needs satisfaction, and intrinsic motivation in the context 
of LT PA. In addition, study participants wore an accelerometer (Acti-
Graph GT3X) to monitor their MVPA. Results of the structural equation 
modelling revealed that perceived autonomy support from peers had a sig-
nificant and positive effect on perceptions of all three psychological need 
satisfaction in LT, which, in turn, had a significant and positive effect on 
adolescents’ intrinsic motivation. Adolescents’ LT PA was significantly pre-
dicted by their intrinsic motivation towards PA. Only one pathway through 
autonomy need satisfaction was revealed by which adolescents’ percep-
tion of their peers’ autonomy-supportive behaviour is related to intrinsic 
motivation and MVPA. The findings of the current study highlight the 
role of peers’ autonomy-supportive behaviour on adolescents objectively 
measured PA through motivational processes in the context of LT.
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INTRODUCTION
During the last decade, an important issue is adolescents’ physical activity 
(PA) as a sharp decrease in this area is evident [9, 11]. There are a num-
ber of studies demonstrating the facilitative role of social-contextual fac-
tors such as perceived supportive behaviour from socializing agents like 
 teachers,  parents, and peers on leisure-time (LT) PA motivation, intention, 
and actual behaviour among adolescents [2, 13, 16, 17, 19, 22]. While rec-
ognizing the importance of these studies in understanding the role of per-
ceived sup portive behaviours from significant others on adolescents’ PA 
behaviour, one of the major limitations in these studies were relying on the 
subjective measures of PA behaviour. Several researchers [1, 17, 31] have 
emphasized that objective PA assessment should be adopted as it is a more 
accurate method compared to self-reported measures. To date, to the best of 
our knowledge, there are only a few studies that have adopted an objective 
measure of PA when investigating relationships between the perceived sup-
portive behaviour from socializing agents (e.g., teachers, parents, and peers) 
and PA behaviour among adolescents [33, 37, 38]. The present study was 
carried out with the aim to contribute to the existent literature by investi-
gating the role of perceived autonomy-supportive behaviour from peers on 
objectively measured LT PA among Estonian adolescents.
The present study, as well as most of the previous studies examining 
the role of perceived supportive behaviour on adolescents’ PA behaviour, 
used self-determination theory (SDT) [29] to guide the research hypoth-
eses. SDT is a widely used theory of human motivation to explain the effect 
of social-contextual factors on individuals’ psychological experiences and 
behaviour across different contexts [7] including education [36]. One of the 
SDT  sub-theories is the basic psychological needs theory (BPNT) [8]. Based 
on BPNT, individuals have psychological needs for autonomy, competence 
and relatedness that hold the central role for understanding the associa-
tions between the social context and a person’s motivation [8]. According 
to BPNT, it is individual’s inner need to satisfy psychological needs for 
autonomy (i.e., to feel self-determined in one’s actions), competence (i.e., to 
experience opportunities in which to express their capabilities), and related-
ness (i.e., to feel connectedness to others) [6, 7, 30]. If these three psycho-
logical needs are fulfilled, people are more likely to experience activities as 
autonomous and express optimal psychological well-being [25]. Grounded 
in BPNT, significant others’ behaviour can be viewed in terms of the extent 
to which it is autonomy-supportive and, therefore, whether it facilitates sat-
isfaction of subordinates’ psychological needs. The concept of autonomy 
support can be described as authoritative agents adopting certain behaviours 
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that facilitate autonomy in the groups for whom they are in charge. To be 
autonomy-supportive, one should adopt perspectives and feelings of others, 
provide choice, give rationales, and encourage self-endorsed actions [21, 24].
As was already noted, there are only a few studies that have investigated 
the role of perceived autonomy-supportive behaviours from socializing 
agents (e.g., teachers, parents, and/or peers) on PA motivation and actual 
behaviour while adopting objective measures (e.g., pedometers and accelero-
meters) of PA [33, 37, 38]. Results of the study by Standage et al. [33], for 
example, showed that perceived autonomy support from physical education 
(PE) teacher was significantly and positively related to the LT PA motivation 
via PE motivation. The indirect effect of perceived autonomy support on 
adolescents’ PA measured as step counts via pedometers through motiva-
tional processes (i.e., basic needs satisfaction and motivation) in PE, how-
ever, was not significant. Similar findings were evident in studies conducted 
by Vierling et al. [37] and Wang [38]. Specifically, Vierling et al. [37] found 
that both perceived autonomy support form teachers and parents were signi-
ficantly and positively related to PA motivation mediated by psychological 
need satisfaction, but not to adolescents’ PA measured as step counts via 
pedometers. Finally, results of the study by Wang [38] revealed that per-
ceived autonomy support from PE teachers, parents, and peers were all indi-
rectly related to motivation towards LT PA mediated by psychological needs 
satisfaction. Nevertheless, the perceived autonomy-supportive behaviours 
from any of the socializing agents did not have a significant indirect effect 
on adolescents’ objectively measured PA through the motivational processes 
including perceived psychological needs satisfaction and motivation towards 
LT PA. It should be noted that the latter studies adopted a specific approach 
in measuring motivation which is called relative autonomy index or self-
determination index [28], consisting of weighted scores of different types 
of motivation introduced by SDT (i.e., intrinsic motivation, identified regu-
lation, introjected regulation, extrinsic regulation, and amotivation) [29]. 
This approach, however, has lately been criticised as it could mask unique 
contribution of each type of motivational regulation [4].
The aim of the present study was to investigate whether adolescents’ 
perception of autonomy-supportive behaviour from their peers is related to 
adolescents’ objectively measured LT moderate-to-vigorous physical  activity 
(MVPA) through their perceived satisfaction of the needs for autonomy, 
competence, and relatedness and intrinsic motivation. We used intrinsic 
motivation towards PA alone in this study as it has been considered as a 
prototypical form of autonomous motivation and reflects engaging in activi-
ties because doing so leads individuals to experience ownership over their 
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action [29]. Moreover, research has shown that being intrinsically motivated 
towards particular activity will likely lead to most adaptive cognitive and 
behavioural outcomes. For example, intrinsic motivation towards PE has 
found to be related with higher concentration, preference to attempt chal-
lenging tasks, positive affect, and greater effort in classes [26, 32, 34].
Our hypothesised model is introduced in Figure 1. First, we hypothesised 
that adolescents’ perceptions of their peers’ autonomy-supportive behav-
iour will be directly related to adolescents’ perceived psychological need 
satis faction for autonomy, competence, and relatedness (H1). Second, we 
predicted that adolescents’ perceived psychological need satisfaction for 
autonomy, competence, and relatedness will be directly related to adoles-
cents’ intrinsic motivation towards PA (H2). Third, we hypothesised that 
adolescents’ intrinsic motivation towards PA will be directly related to ado-
lescents’ objectively measured LT MVPA (H3). Finally, we hypothesised that 
adolescents’ perceptions of autonomy-supportive behaviour from their peers 
is related to objectively measured LT MVPA through psychological needs 
satisfaction for autonomy, competence, and relatedness and intrinsic moti-
vation (H4).
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Figure 1. The proposed model demonstrating predicted relationships. Broken line indi-
cate path set to be free in order to test indirect and mediation effects.
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MATERIALS AND METHODS
Subjects and procedures
The sample comprised of secondary school students (n=215; boys, n=61, 
girls, n=154) aged between 12 to 15 years old (age: 13.20±0.96 yrs). In the 
present study, a three-wave prospective correlational design was employed. 
In the first wave of data collection, a self-reported measure of adolescents’ 
perceptions of autonomy-supportive behaviour from their peers in an LT 
context was administered. Five weeks later, a second-wave questionnaire 
was administered including measures of perceived need satisfaction and 
 intrinsic motivation for LT PA. After five weeks, the third and final survey 
was  conducted in which adolescents’ objective PA was measured.
Measures
Perceived peers’ autonomy-supportive behaviour
Adolescents’ perception of their peers’ autonomy-supportive behaviour was 
assessed using the short form of the Perceived Autonomy Support Scale 
for Exercise Settings (PASSES) [18] which contained four items. The tool 
is scored on a Likert scale of 1 (strongly disagree) to 7 (strongly agree). An 
example item is “I feel I am able to share my experience of active sports and/
or vigorous exercise with my friends”. Previous studies have shown PASSES 
to be a valid and reliable measure [13].
Perceived need satisfaction in leisure-time physical activity
Adolescents’ perceived need satisfaction during LT PA was assessed by three 
need satisfaction subscales (i.e., the need for autonomy, competence, and 
relatedness) from the Basic Psychological Need Scale and Need Frustration 
Scale (BPNSNF) [5] adapted to LT. Each subscale consisted of four items 
and was presented with a common stem, which reads “During my leisure-
time…”, followed by the set of items: need satisfaction for autonomy (e.g., 
“…I felt that the exercises reflect what I really want”), competence (e.g., 
“…I felt capable at what I did”), and relatedness (e.g., “…I felt that the friends 
I care about also cared about me”). The participants answered on a seven-
point scale ranging from 1 (strongly disagree) to 7 (strongly agree). Previous 
studies have shown that BPNSNF is a valid and reliable measure [14, 35].
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Intrinsic motivation towards leisure-time physical activity.
Adolescents’ intrinsic motivation towards LT PA was measured using a 
subscale for intrinsic motivation from an adapted version of the Perceived 
Locus of Causality Questionnaire (PLOCQ) [28]. The subscale consisted of 
two items (e.g., “I do physical activity during my free time because I enjoy 
doing physical activity”). The participants answered on a seven-point scale 
ranging from 1 (strongly disagree) to 7 (strongly agree). Previous studies have 
shown that PLOCQ is a valid and reliable measure [28].
Physical activity.
Adolescents’ MVPA was measured using the Actigraph GT3X (ActiGraph 
LLC, Pensacola, FL). Students were asked to wear the accelerometer on their 
waist at all times for seven consecutive days, except when engaging in aquatic 
activities and while sleeping. Actigraph monitors were analysed using 
ActiLife software 6.13.3. The sampling interval was set at 15 s. Accelero-
meter data were considered valid if over 600 min (10 hrs) of recorded data 
per day at least four days out of seven were present. Zero counts of con-
secutive 60 min were classified as non-wear time. The PA intensity level in 
accelero meters was measured using Evenson et al. [10] cutoff points.
Statistical analysis
The statistical packages SPSS Version 23.0 and AMOS Version 23.0 were 
used for complete data analyses. Goodness-of-fit indices suggested by Hu 
and Bentler [20] were used to assess how well did data fit the proposed 
scales. We used the following indices the comparative fit index (CFI), the 
Bentler–Bonett non-normed fit index (NNFI), and the root mean square 
error of approximation (RMSEA). An acceptable fit of the data is considered 
by values of >0.90 for the CFI and NNFI, and value <0.08 for the RMSEA 
[20]. The adequacy of a multi-factor CFA that included five latent constructs 
and 18 indicators was estimated. Next, the structural equation modelling 
was used to test the study hypotheses. In the structural equation model, all 
latent variables were indicated by multiple items.
RESULTS
Preliminary analysis
A total of 424 adolescents (158 male, 266 female) completed the first wave of 
data collection. During the second and third wave of data collection, there 
was a drop out of 18 and 34 adolescents, respectively, that was primarily due 
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to being absent from school. An additional 157 adolescents were excluded 
from the study because their accelerometer data did not cover wearing the 
device at least 10 hours a day during four consecutive days. Finally, there 
were 215 participants who provided complete data suitable for statisti-
cal analysis. Values for skewness ranged from –1.42 to 0.58 and values for 
kurtosis ranged from –0.26 to 1.85, suggesting that all items were within 
 acceptable ranges [12]. Mardia’s normalized coefficient revealed that the 
data deviated from multivariate normality, and thus, bootstrapping proce-
dure was used to generate standard errors of optimal precision with 5000 
resamples [3, 27].
The measurement model, descriptive statistics and reliability
Results of the measurement model (i.e., a model that includes all the scales) 
indicated acceptable goodness-of-fit statistics: χ2=270.52, df=121, p<0.001; 
CFI=0.94; NNFI=0.93; RMSEA=0.08. Table 1 presents correlations for all 
study variables, descriptive statistics and  Cronbach’s α coefficients. The con-
structs of perceived autonomy support from peers, adolescents’ need satis-
faction for autonomy, competence, and relatedness and intrinsic motivation 
were all positively correlated with each other. Only students’ intrinsic moti-
vation towards PA was significantly and positively correlated with adoles-
cents’ LT MVPA.
Table 1. Descriptive statistics, scale reliabilities and correlations among latent study 
variables.
Variable
Correlation
1 2 3 4 5 6
1. Autonomy support from peers       
2. Autonomy need satisfaction 0.44**      
3. Competence need satisfaction 0.40** 0.87**     
4. Relatedness need satisfaction 0.51** 0.70** 0.72**    
5. Intrinsic motivation 0.44** 0.76** 0.76** 0.52**   
6. MVPA 0.13 0.06 0.10 0.01 0.19*
M 5.23 5.69 5.61 5.39 5.48 39.77
SD 1.31 1.08 1.07 1.26 1.39 19.24
α 0.87 0.89 0.86 0.90 0.87 N/A
MVPA – moderate-to-vigorous physical activity; M – mean; SD – standard deviation; α – 
Cronbach’s α coefficients
*p<0.01; **p<0.001
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Main analysis
Results of the structural model indicated acceptable goodness-of-fit statis-
tics: χ2=280.54, df=125, p<0.001; CFI=0.94; NNFI=0.93; RMSEA=0.08. In 
the hypothesised model (see Figure 2), perceived autonomy support from 
peers had direct and positive effects on the students’ need satisfaction for 
autonomy (β=0.45, p<0.001), competence (β=0.42, p<0.001), and related-
ness (β=0.51, p<0.001). The direct relationship between perceived  autonomy 
support from peers and adolescents’ MVPA was not significant. Next, signi-
ficant relationships were found between adolescents’ intrinsic motivation 
and need satisfaction for autonomy (β=0.47, p<0.001), competence (β=0.43, 
p<0.001), and relatedness (β=0.63, p<0.001). Finally, adolescents’ intrinsic 
motivation had direct and positive effect on the MVPA (β=0.15, p=0.05). 
An analysis pertaining to specific indirect effects revealed that perceived 
autonomy support from peers was related to adolescents’ MVPA medi-
ated by autonomy need satisfaction and intrinsic motivation (β=0.56, 
p=0.05), but not by competence need satisfaction and intrinsic motivation 
(β=0.46, p=0.09) or by relatedness need satisfaction and intrinsic motivation 
(β=–0.15, p=0.14).
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Figure 2. The structural equation model measuring the relationships between students’ 
perception of autonomy-supportive behaviour and leisure-time physical activity through 
leisure-time need satisfaction for autonomy, competence and relatedness, and intrinsic 
motivation. **p<0.001, *p<0. 05.
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DISCUSSION
The current study was conducted to explain the effect of adolescents’ per-
ception of autonomy-supportive behaviour from their peers on adolescents’ 
objectively measured MVPA through perceived psychological needs satis-
faction and intrinsic motivation towards PA. Specifically, only one pathway 
through autonomy need satisfaction was identified by which adolescents’ 
perceived autonomy-supportive behaviour from their peers is related to 
adolescents’ objectively measured MVPA. The findings of the current study 
highlight the important role of peers’ autonomy-supportive behaviour as it 
significantly contributed to adolescents’ objective MVPA through perceived 
satisfaction of the need for autonomy and intrinsic motivation in the context 
of LT.
In line with our hypothesis H1, adolescents’ perception of autonomy-
supportive behaviour from their peers was related to adolescents’ perceived 
psychological needs for autonomy, competence, and relatedness in a con-
text of LT PA. This finding is similar with previous studies indicating that 
 autonomy support from peers fosters the three psychological needs for 
autonomy, competence, and relatedness [13, 22, 23, 38]. It is noteworthy 
that in the present study the magnitude of the effects between the aforemen-
tioned variables was different. Specifically, in line with previous studies by 
Koka [22, 23] and González-Cutre et al. [13], perceived autonomy-support-
ive behaviour from peers had the strongest effect on students’ relatedness 
need satisfaction, followed by autonomy and competence need satisfaction. 
The possible explanation for the strongest relationship between perceived 
peer autonomy support and relatedness need satisfaction might be that close 
relationships with peers are particularly important at this age. Addition-
ally, it might be that peers’ autonomy supportive behaviour might satisfy 
more relatedness needs than other basic psychological needs, as the source 
is friends and the with whom the relationship is most likely closer than with 
other significant others such as teachers or parents. 
In line with our hypothesis H2, adolescents’ psychological needs for 
autonomy, competence, and relatedness were related to their intrinsic moti-
vation towards LT PA. In some extent, this is similar with previous work 
[38] demonstrating that the fulfilment of psychological needs for  autonomy, 
competence, and relatedness in a context of LT PA contribute to the facili-
tation of autonomous motivation towards PA measured as relative auton-
omy index. In the current study, it was found that the strongest predic-
tor of  adolescents’ intrinsic motivation was relatedness need satisfaction, 
followed by autonomy and competence need satisfaction. As adolescents’ 
36  |  H Tilga, H Kalajas-Tilga, V Hein, L Raudsepp, A Koka
intrinsic motivation was measured in the context of LT, it can be expected 
that relatedness need satisfaction might be the strongest direct predictor. 
This finding, however, is different from the results found by González-Cutre 
et al. [13] and Wang [38]. While significant, albeit small, the relationship 
between perceived relatedness need satisfaction and relative autonomy 
index was found in a study of Wang [38], no significant relationship was 
found between relatedness need satisfaction and relative autonomy index in 
a study of González-Cutre et al. [13]. Several possible explanations for this 
discrepancy can be discussed. First, as relative autonomy index consists of 
different types of motivational regulations, there might be other sources for 
adolescents’ combined motivation which drive them to act than perceived 
relatedness need satisfaction. Another possible explanation might be that the 
reason for adolescents to communicate with other peers usually comes from 
a pure inherent interest, an intrinsically motivated act, as there is usually no 
direct obligation to interact with each other at this age. 
In line with our hypothesis H3, adolescents’ intrinsic motivation towards 
LT PA had a direct and significant effect on their objectively measured 
MVPA. The reason for this might be that during their free time adolescents 
usually can decide by their own free will whether to be physically active. 
In addition, one might argue that an activity has to be intrinsically moti-
vating for adolescents to act on their free will. This is different from a previ-
ous research [22] in which no direct and significant relationship between 
autonomous motivation and LT PA was found. The autonomous motiva-
tion, as measured in a study by Koka [22], consisted of several motivational 
regulations which might have masked the unique contribution of each type 
of motivational regulations [4].
Finally, only one full pathway was identified by which adolescents’ per-
ceptions of  their peers’ autonomy-supportive behaviour were related to ado-
lescents’ intrinsic motivation towards PA and objectively measured MVPA. 
In line with our main hypothesis H4, adolescents’ need satisfaction for 
autonomy was found to be the mediator between those variables. This find-
ing is different from previous studies [33, 38] in which no significant indi-
rect effect on adolescents’ objectively measured PA through the motivational 
processes including perceived psychological needs satisfaction and motiva-
tion towards LT PA was found. The reason for this might be that in the afore-
mentioned studies motivation was measured by relative autonomy index or 
self-determination index that might mask the unique contribution of each 
type of motivational regulations [4]. The possible explanation for the signifi-
cant pathway from perceived autonomy-supportive behaviour from peers to 
adolescents’ objectively measured PA found in the present study might be 
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that that intrinsic motivation as a mediator was measured which enabled 
to estimate the role of motivation in a more specific way. However, adoles-
cents’ need satisfaction for competence and relatedness were not found to 
act as mediators between the pathway by which adolescents’ perceptions 
of their peers’ autonomy-supportive behaviour was related to adolescents’ 
intrinsic motivation towards PA and objectively measured MVPA. It is note-
worthy that despite the strongest direct relationships were found between 
adolescents’ perception of autonomy-supportive behaviour from peers 
and  relatedness need satisfaction and, in turn, between relatedness need 
 satisfaction and intrinsic motivation, there was no significant indirect path-
way from adolescents’ perception of autonomy-supportive behaviour from 
peers to adolescents’ intrinsic motivation and objectively measured MVPA. 
The possible explanation of why only the pathway through  autonomy need 
satisfaction was significant might be that adolescents’ perception of peers’ 
autonomy-supportive behaviour was measured.
A few limitations of the current study should be noted to contextualise 
our findings and stipulate future research. Firstly, there is a big difference 
between the number of boys and girls participating in the current study. It 
might be due to the fact that girls are more willing to participate in such 
kind of surveys. Secondly, ActiGraph accelerometers lack the information 
about certain activities such as swimming or weightlifting. Future studies 
measuring students’ objective PA could use accelerometer diaries to provide 
more detailed information. Thirdly, the current study did not estimate an 
opposite aspect of autonomy supportive behaviours from peers (e.g., con-
trolling behaviour) and its relationship with objective LT PA through poten-
tial mediators such as perceived psychological need frustration and extrinsic 
motivation. Specifically, previous studies have shown that even when sig-
nificant others are autonomy-supportive, and they also use controlling tech-
niques concurrently, it will lead to maladaptive outcomes [15]. Therefore, 
it is important to measure more aspects of peers’ behaviour, psychological 
needs and different types of motivation to provide more accurate knowledge 
of the determinants of adolescents’ objectively measured MVPA.
To sum up, the current study adds to the existing literature by speci-
fying the mediating role of different psychological need satisfaction on 
the relationship from adolescents’ autonomy-supportive behaviour to 
their  intrinsic motivation and objectively measured MVPA. As expected, 
direct and  significant positive pathways were found in the proposed model 
between each construct in the theoretically proposed sequence. However, 
only one full pathway through autonomy need satisfaction was found from 
adolescents’ perception of autonomy-supportive behaviour from peers to 
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 adolescents’ intrinsic motivation and objectively measured MVPA. The 
 findings of the current study highlight the role of peers’ autonomy- sup-
portive behaviour as it significantly contributes to adolescents’ objective 
MVPA through perceived satisfaction of the need for autonomy and intrin-
sic motivation in the context of LT.
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